Acute myocardial and vascular responses to specific angiotensin II antagonism in the spontaneously hypertensive rat.
As the AT1 receptor is the primary angiotensin II receptor in the myocardium and vasculature, we assessed the acute myocardial and vascular response to the AT1 angiotensin II antagonist losartan in the spontaneously hypertensive rat (SHR) to determine the contribution of angiotensin II in this genetic form of hypertension. In a preliminary dose response study, which evaluated losartan at 1.0, 3.0, and 10 mg/kg, 10 mg/kg uniformly lowered blood pressure. In a second group of experiments, 10 mg/kg also completely attenuated the pressor effects of angiotensin II administration. In nine adult SHR, intravenous losartan, 10 mg/kg, was given, with hemodynamics measured immediately and at steady-state intervals to delineate the hemodynamic response to angiotensin II antagonism. Losartan significantly lowered systolic, diastolic, and mean blood pressures, yet heart rate was unchanged. Cardiac function, as assessed by cardiac output and blood flow acceleration, demonstrated only transient increases which were not sustained during steady-state blood pressure reduction. Significant increases of peak blood flow and pulse pressure were sustained throughout the blood pressure response. At immediate and steady-state determinations, system vascular resistance and characteristic aortic impedance were significantly reduced with losartan (both P < .01). In addition, concomitant reduction of the wave reflectance index also occurred, achieving significance at steady state (P < .05). These changes demonstrate that the AT1 angiotensin II receptor contributes to both central and peripheral vasoconstriction in the spontaneously hypertensive rat. Absence of sustained increase of cardiac output and blood flow acceleration are consistent with inhibition of the previously reported positive inotropic effect of angiotensin II.